Objectives: To understand the differences in social isolation among older adults and to identify risks associated with social isolation. Methods: Totally 485 participants aged 60 and older were recruited for this study. The Lubben Social Network Scale-6 and the Chinese version of the Medical Outcomes Study Social Support Survey were used to measure social isolation and the different types of social support that the participants experienced.
Introduction
Social isolation is defined as the absence of a support system or having reduced social interactions or relationships with family and friends at an individual level, and with a general, low-level of social participation in community life [1, 2] . The degree of social interaction is usually assessed by the number of confidants with whom the individual interacts and the frequency of contacts within the individual's social networks [2, 3] . Other indicators of social isolation include living alone or lacking intimacy and attachments with other people [3] . Older adults are more vulnerable to social isolation compared to younger individuals. Life transitions, including retirement, loss of a spouse, and residential changes are capable of drastically altering an aging person's social network. In addition, older adults are at higher risk of suffering from acute or chronic diseases, which also could limit their ability to engage in social interactions [4] .
Social isolation is a growing problem all over the world because of the exponential growth of the aging population [2] . Previous studies have demonstrated that the range of older adults who were socially isolated in Western countries was between 10% and 35% [5e8] . The aging population in China has increased since the early 21st century. Based on the most recent national elderly survey in 2017 in China, the population of older adults (aged 60 and above) now stands 17% [9] . Current research demonstrated that the percentage of socially isolated older adults had reached 21.4% in urban areas of China [10] . Developing countries, including China, are facing the challenges of changes and integration of the elderly, economically, culturally, and in government policy. Thus, older adults are more likely to be socially isolated in this current era of social change. With the average life expectancy increasing in China, the prevalence rate of social isolation also is expected to increase. In addition, older adults aged 60 and above are not as healthy as younger individuals. Therefore, it is possible that differences in social isolation could exist between young and old elderly.
It has been suggested that social isolation could lead to increases in the negative outcomes of physical and psychological health among older adults [11] . Gaudier-Diaz and colleagues reported that social isolation led to greater microglial responses and worsened outcomes of cerebrovascular diseases [12] . Another previous study demonstrated that older adults with subjective social isolation from both family and friends exhibited increased reports of depressive symptoms. Moreover, subjective social isolation from friends is likely to cause higher levels of psychological distress [13] . People who were at risk of social isolation did not appear to make full use of available medical services or to seek help from others [3] . Thus, a vicious circle has been created between social isolation and adverse health outcomes. Studies showed that socially isolated individuals had two to four times the risk from all causes of mortality [14, 15] . Hence, social isolation has become an important indicator of public health.
Most previous research on social isolation among older adults has focused on Western populations. Evidence from these studies suggested that age, gender, and economic status appeared to affect an individual's degree of social isolation [6, 8, 10, 16] . Also, a prior study reported a positive correlation between social support and social participation [17] . These results suggest that social support is an important protective factor in preventing people from being socially isolated. Compared with Western countries, China is now facing the challenge of social and demographic transitions [18, 19] . The increasing migration of whole family members from countryside to urban areas and the impact of previous birth policies have led to a high incidence of "empty nesting," and changes also have occurred in the available social networks for older adults [20] . However, the problem of social isolation among older adults has received little attention in China. In addition, the increase in life expectancy prompts us to pay attention to the social isolation of older adults at different ages.
At the end of the 20th century, the World Health Organization (WHO) reported a new standard of age classification after assessment of the global human quality of life and average life expectancy [21] . People aged 60 to 74 are considered as young elderly, and individuals 75e89 years old are considered to be old elderly. Social development and life events have different effects on the elderly in these two stages of life. For this reason, it is important to identify the characteristics of these two groups of older adults. Therefore, this study analyzed the differences in social isolation among young elderly and old elderly and explored a number of important factors that affected their social isolation. The goal of this study was to provide new opportunities in the future to improve the health of the elderly with respect to reducing the adverse effects of social isolation.
Methods

Participants
The study participants included adults aged 60 years old and over from four central districts in Beijing, China (Dongcheng District, Xicheng District, Fengtai District, and Shijingshan District). People who had a terminal illness or severe cognitive dysfunction or disability were excluded from the study. Data for this study came from a healthy aging survey conducted in 2017 [22] . A total of 500 older adults from the four districts were recruited to participate in this study. Fifteen participants did not finish the self-reporting questionnaires and survey instruments that were included in the study. Therefore, a final total of 485 eligible subjects with completed forms were included in this study. All participants were given detailed written and oral information concerning the aim of the study. All participants signed an informed consent form and were assured that all data would be treated confidentially.
Measures
Social-demographic characteristics
A number of social-demographic variables were analyzed, including age, gender, education, personal income, living arrangements, and health conditions. The study investigators designed the questionnaire that was used to collect these.
Social isolation
The Lubben Social Network Scale-6 (LSNS-6) was used to assess social isolation. This scale primarily is used to evaluate kinship ties and non-kinship ties of the older adults who are being assessed [23] . The scale is constructed based on a set of three questions, including the number of relatives the individual has seen or heard from at least once a month, the number of relatives that the individual feels comfortable to call for help, and the number of relatives that the individual feels at ease to discuss private matters. Another set of three comparable questions are applied to assess non-kinship ties by replacing the word "relatives" with the word "friends." Each item is scored based on a range of 0e5; 0 (none), 1 (one person), 2 (two persons), 3 (three or four persons), 4 (five to eight persons), 5 (nine persons or more). The total score for the scale is obtained as an equally weighted sum of the six questions, which can range from 0 to 30. Cronbach's a is a measure of scale reliability and is used to indicate the level of internal consistency in a study, or in other words, how closely related items are in a group. In this study, the Cronbach's a of subscales varied from 0.76 to 0.89, and the Cronbach's a of the total scale was 0.89. Lubben and his colleague identified individuals with a score of less than 12 as experiencing social isolation [23] .
Social support
Social support from three different social relationships (family, friends, and neighbors) was measured by the Chinese version of the Medical Outcomes Study Social Support Survey (MOSSS-C). The original instrument was developed by Shebourne and Stewart [24] . It consists of 19 items along with 4 subscales: emotional informational support, tangible support, positive social interaction, and affectionate support. The participants were asked to indicate on a 5-point scale rated from 1 (none of the time) to 5 (all of the time). Total scores ranged from 19 to 95, with higher scores indicating better social support. A previous study reported acceptable reliability (all a > 0.91) and validity [24] for the MOSSS scale. In this study, the Cronbach's a for the total MOSSS-C scale ranged from 0.95 to 0.97.
Ethical considerations
This research was approved by the Institutional Review Board of the School of Nursing, Peking Union Medical College (20160902). The researcher explained the aim and procedures of the study to all participants. All the participants signed a written informed consent form. This study also followed the ethical principles outlined in the Code of Ethics of the World Medical Association (Declaration of Helsinki) for all experiments involving humans http://www.wma. net/en/30publications/10policies/b3/. Participants could withdraw from the study at any time without any explanation.
Data analysis
All statistical analyses were performed using SPSS statistical software, version 23.0. First, differences between young and old elderly were compared by univariate analysis using the Student's ttest for continuous variables and the c 2 test for categorical variables. Data were described by frequency, percentage, and Mean±SD. Second, a logistic regression analysis was applied to examine the social isolation of the two groups with independent variables, including gender, educational level, personal income, living arrangements, disease conditions, family support, friend support, and neighbor support. A probability value of less than 0.05 was considered statistically significant. The reported P-values were two-tailed in all calculations.
Results
Characteristics differences between young and old elderly
The differences in characteristics between these two groups are reported in Table 1 . When considering the overall sample, the age of the young elderly (340 subjects) ranged from 60 to 74 years, and 143 subjects were older than 74 years old (old elderly). There was no significant difference in gender distribution observed between the two groups in this study. Older adults who had higher levels of education also had higher personal incomes. Young elderly were primarily living with their children or spouses. However, a large proportion of old elderly lived with their children or non-related individuals. The proportion of old elderly presenting with illnesses was greater than that of the young elderly. The proportion of young elderly and old elderly living in a state of social isolation were 24.4% and 33.1%, respectively, which indicated that social isolation increased with age (c 2 ¼ 3.90, P ¼ 0.048). With respect to social support, both groups had the highest score in family support, followed by the score for friends' support. Table 2 reports regression coefficients (b), odds ratio (OR), and 95% confidence intervals (95% CI) for the logistic regression analysis. For the young elderly, social support had a protective effect on their degree of social isolation. The positive effect of social support from friends and neighbors was slightly stronger than that of family members (OR: 0.93, 95% CI: 0.90e0.95; OR: 0.95, 95% CI: 0.93e0.98; OR: 0.96, 95% CI: 0.93e0.99, respectively). Old elderly with only a senior high school education level were 7.59 times more likely to be socially isolated compared to those who attained a college education or higher. Living with a spouse was protective against social isolation among old elderly (OR: 0.11, 95% CI: 0.01e0.85). Only friend support had a positive influence on social isolation of old elderly (OR:0.87, 95% CI:0.82e0.92).
Risk of social isolation in young and old elderly
Discussion
This present study provides evidence for the influence of sociodemographic variables and three different kinds of social support on the risk of social isolation in two groups of older adults. Regarding the social-demographic characteristics, our findings showed that most of the old elderly had a higher level of education, which also correlated with the level of their personal incomes. Based on traditional Chinese culture, the offspring of older adults are expected to support their elderly parents as they age. Moreover, most of the young elderly had to help their children raise their grandchildren. Therefore, a large proportion of the young elderly lived with their immediate family members. However, most of the old elderly were at high risk of age-related diseases, especially chronic diseases. The old elderly needed help in their daily living due to physical or cognitive impairments. Hence, they needed to live with their children or with other individuals, such as a housemaid. Previous research has suggested that changes in living arrangements among older adults may be related to mortality [19] . Therefore, our study indicated that the socio-demographic characteristics of older adults at different ages need to be taken into consideration. Social isolation is prevalent in community-dwelling older people. Previous research showed that approximately 20% of the elderly were considered to be socially isolated [10] . In our sample, the proportion of social isolation in young and old elderly was approximately the same as that reported by the prior study. In both Western countries and China, the negative effects of deteriorating health and changes in social networks' characteristics in the process of aging were similar, which may lead to social isolation. We observed that the percentage of social isolation in older adults was significantly higher than that of the young elderly, which was in line with previous findings [5, 6, 13] . Also, old elderly are more likely to experience the problem of losing a spouse, and interactions with friends might be more limited due to illness or disability as their age increases [25] . The results of this study indicated that the proportion of social isolation in the two different age groups was significantly different. Hence, corresponding nursing practices should focus more on the old elderly compared to the young elderly.
Our findings suggested that aging adults tended to seek support from their family members. Support from friends and neighbors ranked in second and third place, respectively. However, regression analysis showed that support from friends was of great benefit with respect to the prevention of social isolation compared to support from neighbors and family members among the young elderly.
Previous research showed that the family network did not always facilitate the elderly in keeping healthy, and a lack of social support from family members in late life may promote the improvement of health under certain circumstances [26] . In recent years, the young elderly have indicated that they prefer to live independently from their children due to different viewpoints, lifestyles, as well as other factors [27] , which allowed them to spend more time with friends and neighbors to avoid being socially isolated after retirement [28] . However, only friendship support for the old elderly could help them avoid social isolation. Some research has suggested that friendship contributed more to older adults regarding psychological comfort and information-sharing [29, 30] . Friendships with peers for all elderly seemed to be the most important factor to help them avoid being social isolated [31] . As social networks in late life decrease due to the death of friends and relatives, the significance of core relationships is likely to increase over time. Choi and Ha found that the spouses of married older adults are likely to become or expected to become a more important core source of social support as other sources of support shrink [32] . Thus, spouses could help relieve the risk of social isolation for the old elderly.
Limitations and considerations for future work
Our study has some limitations. First, the cross-sectional design of the study only allowed for the description of the relationships of social isolation and several factors, but a causal conclusion could not be drawn. A longitudinal study would be more effective in that respect. Second, this study only recruited older adults from urban areas from just one city. Thus, it was not possible for this study to accurately represent the elderly from the whole of China. Therefore, we recommend that multi-center research should be conducted in the future. 
Conclusions
This study offers important information that is relevant to community nursing practices. Older adults of different ages have different characteristics, and we must pay attention to the dynamic features of their social interactions. Therefore, in addition to the role of examining physical and psychological health problems in the elderly, community nurses also need to assess the social demographic characteristics and especially the status of social isolation in older adults. As social networks gradually shrink with aging, proactive measures should be taken to prevent social isolation. For the young elderly, they should maintain good communication and interactions with their family members, friends, and neighbors. However, for the old elderly, new, non-relative relationships should be cultivated or expanded to counterbalance the adverse effects of social network loss.
